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tion (from 33.9 to 38.3 mmHg, P < 0.05 ) and a fi~rther elevation after 60 min (44, 4 mmHg) In elderly patients laparoscopic cholecystectomy is preferred to laparotomy for several reasons. ~-3 Elderly patients are characterized by physiological alterations in circulatory and respiratory functions. Old patients are more prone to latent or overt disease than are younger patients. Several investigators 4-8 have studied the haemodynamic consequences of a laparoscopic cholecystectomy in ASA 1-II young and healthy patients. They have demonstrated that the cardiac index was markedly decreased after COz peritoneal insufflation because of alterations in the ventricular loading conditions resulting from the increased intra abdominal pressure. 7 All these studies indicated that haemodynamic alterations are potentially deleterious in patients, such as elderly patients, with limited cardiac reserve. Also, the pneumoperitoneum in a head-up position is responsible for ventilatory changes. 6,9 The respiratory behaviour in the elderly during this type of surgery is unknown. The aim of this study was to investigate the pneumoperitoneum-induced haemodynamic and ventilatory changes in elderly patients.
Methods
After obtaining local Ethics Committee approval, 16 patients aged >75 yr, and ASA physical class III, scheduled for laparoscopic cholecystectomy, were included in this prospective study. Usual cardiac medication and hydroxyzine I mg kg -l po were given two hours before surgery. Before indttction of anaesthesia, the radial artery was cannulated to monitor arterial blood pressure (HP 14360) and a 7.5 F thermodilution pulmonary catheter (REFOX Baxter*) was introduced via the internal jugular vein. Anaesthesia was induced with 2-3 lag kg -~ fentanyl, 0.3 mg kg -I etomidate. Tracheal intubation was facilited with atracurium 0.5 mg kg -~. Anaesthesia was maintained with nitrous oxyde in oxygen (50%), atracurium, fentanyl and isoflurane. The isoflurane concentration was titrated in response to haemodynamic changes. The end-tidal PCO2 (PETCOz) and isotlurane concentration were continuously monitored by a multigas analyser (Datex* Capnomac). The capnograph was calibrated according to manufacturer's recommandations in regard to N20 concentration and atmospheric pressure before each operation. Ventilation CANADIAN JOURNAL OF ANAESTHESIA was initially adjusted to keep the PETCO 2 between 25 and 30 mmHg and controlled with constant setting (ventilatory rate: 14. min -I) throughout the study. The following variables were recorded: mean arterial pressure (MAP), heart rate (HR), right atrial pressure (RAP), mean pulmonary artery pressure (PAP) and pulmonary artery occlusion pressure (PAOP). The cardiac output, SVO2 and right ventricular ejection fraction (RVEF) were measured (Explorer Baxter*). Then, cardiac index (CI), stroke index (SI), indexed right ventricular enddiastolic volume (RVEDVI) and systemic vascular resistances (SVR) were calculated. All haemodynamic variables were collected before (T 0 and ten minutes alter (T2) anaesthetic induction, 15 min (T3), 30 min (T4), 60 min (T.~) after the peritoneal insufflation with a l0 ~ head-up position during surgery, and 15 min (T6) after peritoneal exsufflation (patient in supine position and still anaesthetized). At each haemodynamic measurement time, arterial and mixed venous blood samples were drawn to measure PaO2 and PaCO2, and to calculate the Pa-ETCO 2 gradient, the indexed oxygen delivery (DO2i), the QS/QT ratio and the indexed oxygen consumption (VO2i). The pneumoperitoneum was induced with a 12 mmHg electronically regulated intra abdominal pressure (Sttirz electronic laparofflator 264300-20) in the supine position before a 10 ~ head-up tilt.
Data were expressed as mean ___ SD and were analyzed with the ANOVA and Student's t test; a value of P < 0.05 was considered statistically significant.
Results
Sixteen patients were initially included in the study. One was subsequently excluded because the pneurnoperitoneum duration was limited to 15 min. The demographic data of the 15 other patients are summarized in Table 1 . The mean age was 81 _ 4 yr (range 75-90) and the duration of the pneumoperitoneum was 81 • 25 min (mean.• SD). The history and the preoperative physical evaluation showed several cardiovascular and respiratory pathologies (Table II) : hypertension (n = 9), stable coronary artery disease (n = 3), congestive heart failure (n = 5), pre existing lung disease (two COPD and restrictive respiratory disease in one).
Evolution of the haemodynamic variables during
